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(54) {^m<0^m (:^^) T^Vl^^h XX5";U:fe ir^al* U XX7^;i' (>l ^') 7 y U— h ©«jg;^}£ 
(57) [S*?J] 

^^'i^U U-hXXT^^U, 3}?ijxXT-;i/7i' 1^ U~ h. 



(2) 

I 

[S««2] 7^U)im, :^^i^>}m. ^fz\t7^ 

(b) -K{k^^;</x$/t«JS{iw-^{b^^$j^f£:§§ 

(c) Sft;ig(^©BE:^t5j;yffi.fi(ciaS$±#^?tir 

(d) 7i7U)im, irz\t7i7U)m 

m^ms] (e) 5f£;75<ii^fc•^£(c. Kf&gs^^> 

[i9*JS9] (1) mm(D-mit^m:fJ7,^rznm 
-m\:mm=s:mmm-mit^m\z^t^L -.^LT/^rz so 
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(2) s*esg;j^f.©#tiio^ic, Sfsagtcss-r-s^ 

(e) SJS^;5>e.©S^ffiS:fT5ri:tcJ;oT. SiSS 

(f) KitmiZ. jijbDW7i"J;i/K. ;*^'i7U;i,^. 
43J;(y:7i"j;PK<t;<^'i"j;uK«)jg^i^i&^ft]b. ffi 

(g) ffScfc. mm(D-mit^m^Kft:^^izmmr^ 

(h) S(68gi^cDJi:f3i&±#$iJ^g[g : ii^u 

(i) 7i"J;i'gEt5J:(:X/Sittt>^^'i7U;i'g!t. k 
H □ + >"&W{k-&#i i: OS^&$;fT ^ CD \Zlt.^tsmfi[-r^ , 

[tt^Jgl 1] apg (e) Si!>&<i:t)$6lCl|51M 
/P'JXXx;i'75"J U-h. t5j;UC/$fc«;piJX 

[^*JS1 2] (e) . (f) . (g) . 

(h) . fccfct; (i) Sr'>^t< tfc^eiClHiSaL 
T. 7i"J U'-hXXT-;i'. ;>(:S'^UU-hXXx;k 
jJ?'JXXx>'l'7i"J U-h. t5±lX/Sfc«3j?"JxX7" 

+->S®'>fj:< irfcS 5%<D$t^^'^i,<D\Zlt^fm^ 
•C. ©1^ (e) «'Stt-rs«*S9{Ci2«W?^ffi. 
[ft3R^14] b Ho=^->-&#{t;-&i^tt5©tti5!b Hd 

Wm (e) , (f) . (g) . (h) . tJirjt 

( i ) ^K'iSLtm^m 1 0 ICIBeco;^^, 

[^*^i5] Kf&f)mhjtzmzKfs.mi)^^-mit^ 

7^'J u—hxxT-;!'. ^^S'^u i/-Hxx7-;k 
>l^'JXXx>'l'7i^'J k-h. ^iiyc/Sfett^uxxx 

id<iimmmmo^^&Tiz)d\,^r. ^t^-fimion^m 
^mnzim(o:^it:. 

imjiamn] ^mi^m^jmrnh^^Tizai^x. s. 
izm-^^^xmjsi 5 %©aT?¥«Et-sw*JS 1 7 (cieifio 



(3) 
3 

T. s.mi}mt>ti^m^m 1 9 ici2«<JD*}i, 

[W*^2 1] *«J7 0*C~iKJl 0 O'CCDSStCfcli 

^m^m 1 fct2ew:^fe, 

[»*^2 6] Ttawapg: 

2) 3^jt$nfcsi&ife*. sj&ggicfiw-r^apg; 
mmm^mmr^mf^ : 30 

mmm 2 4 (cKfE<^;^te, 

'J <t ;* ^ >J ;i/^<DS'&!|^3. b H D v'^^^fc^ 

2 8 iz$im(Dyjm, 
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7i^e.^«-r-si»*^2 8izis.m<D:^mo 
im^m 3 1 ) Tieoiiioaisg : 

(b) KJt^iilc, mta<D7i7V)mis^zsy^rz\i>^ 

(c) ffiScfc, iiio(^>ng!{k^^SrSfSg§tc^J!)n-r-5 

(d) s*c::2grt<^Ji:^*3ic^ffiS{cias$:±#s-a-^ 

(e) sj^;s:ji*?)®Pi : *^^Tfi£■S)tt*Jal (cia 

t«*«32) 

liTo. 5~i 0. om»%©«-e. mmt^Km^tzwtE 
[»3je«3 5i ^mn-cs>K), s.mss'i'izm 

fcti^^^^UJl-SfOSSJcS^tiTgi^ 1 0, 0 0 0 p 
(f«*« 3 7 ] S^ffilSiJ?Pj75t. t H Dc^^ / >. t K n 

[fSj}?^ 38] ^r/tHP^ ->^^<k-&#l*i. C 1 - 

1 8itiasfe(±^iKfgjiiiftjK^y kKp+->{b^#,, gg 
— ;k x^y— jk i^i'D'v^^-y-y— ;k ^'7$> j— 



(4) 

5 

'yMt^^'&y'y^-JV. X h+->;Kk h "J ;!(5^D-;i/ 
yuny, fu-^^^iyMtV*) ^^u-}vyun>, x 

h+v'Jl'fk'^>^'x'j hu K-;k fc±i;7ojl?+->ji/ 
(ffl*«4 0l /t^- h;i/x>x;i/*>gs. 10 

nsiiJi^fl 1 \zmwL<o:f5m. 

[ffl*3i4 2] S!3g$nfe7i"jk-hxxT-;k 
^' i^iju—K XX T-;k j}?'Jxxf-;i/7i"J^-h, /l^ 

'JXXT->iI/;<^'i"J l^-h. *fett^n^0ji-&!^A*. 20 

S^<^i®!5^^^«i:1^JI(CS^-r-5»^fl4 2 tCtB« 
[0 0 0 1] 

i7UU-hx7.T-;p. ^^5"j^-hxxT-;k ;i?ux 

[0 0 0 2] 

[^^*Ott^R] P^tt (dense phase) -mt^mA^. 

5 2 3 4 2 0^l±. KI4tti«*3 J:Oti§??iJ 

SrBfljnLTt'iS. 40 
[0 0 0 3] Ikushima^)«^feH^$K:m5 4 0 3 7 3 9^ 

(S) -->KDt-D-;i^$XX7^;i/ft:-r-5:^rffiSrM7SL 

hD^>D-;Kb^ti*^e) (s) -xxT-;p>^ig$4ee-r 

[0 0 0 4] Kamat?). Biotechnology and Bioengineer 
ing. 40, 158~166(I992)«, mm^mm<P\ZiHi^, Sf 50 



!^»2 000-1 2 8 8 29 
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©T. -SEft^^*<;i®xx-r;i'3Sg|(CjiLfe®?iiJi?/i 
[0 0 0 5] Barstowf)©5RS#|f^5 0 0 1 2 2 4# 

J3iy:s5 2 4 1 0 4 8^ic§g^$n-5<t5{c, es^ 

[0 0 0 6] Sffi^r^fk^^tt. 
jgfiK-rst/v-®a^(cffifflsnTii5. m^it, ru 

ssel€.05fel|f^ffm5 4 7 8 9 1 0^«, 
ftTlc. :zS!{t:K^©<fc^;5:Sffi#?E^figffl-r-5#'Jx 
Xx;i/©SjiSrPa* LTliS. 
[0 0 0 7] DeSiiiione^®*S#fFm5 3 1 2 8 8 2-§ 

[0 0 0 8] Romack^. Macromolecules, 28, 912~915 
(1995) l±. effi#-K^b^^4'(C*3tt«)7i' 'J^Pgfffl* 

[0 0 0 9] mm^ffiiim'j>mf^wo/3 9 4 5 6^, 

-5, /}?UXX'T;i'3}?'JV-®Sijg^&BB^UTt»-5. -SS 

[0 0 10] m^^~mitm\t, 

7i7 'J;PiS*3J:tX/*fett/ 
^' U >'l'^O0i}gXXx;HkS*£;iCfct+-5SfS«l!)?fil i: 

.[0011] 

[5gB;]*<fi¥StL<t^<!:-rSM] ®^J'^fi©7i"J k- 
hxx-fJk ;<^'i7'J k-hxXf-Jk ^'jXX-7-;i/7 
k-l-fcJ;UC/Sfe«;fl'jxX7";i//^'^'J k-h 
Oiiaigxxx;Hb^B£icSlSfffli:it<t;^9g$fi£ffl L ^ S 

•5. 7i"J k-hxXr-Jk )^^i7<)U-hXX'r)l. 
!j^'JxXT-;i/7i7iJ *3J;IX/Sfcli#>jxxf- 



■ " (5) 
7 

[0 0 12] *^?qo;&i^^cioT^§e)n*±fi£^^^i, 

(neat) (Mmm fettfctfeUT, [«ij± L;te«:W-r-5 
[0 0 13] ^ *fgBJO;^^fe|cl5^iT«, iSIIW 

[0 0 14] 
ftTlr. 7i7ij;l.Sf. pt^i7ij;|/^. 

4?'J t Ka+'>^w^b^t)iS^^$■l3■■5^:<^:*■g•^-CfiS; so 
[0 0 15] rn^ffi-gfjb^^j ti^pffliSfi. sa^ 

(sub-critical) iaffi^ (near-criti 

cal) i^SWttSi. ffilf (critical) ^iSIMttliO-^ 
it^m. *5J;(r/SBS# (supercritical) ifeS6<Jl>eSi« 

[0 0 1 6] :*:%^(C*il.iT, T (^^J^) 7'/7ij;ug?j 

(^iS') (i. ;j?ijxx7=-;uy57U u 

•5. 

[0 0 17] r4?ijxx7^;i/ (^^') Ti7iju-hj t 

[0 0 18] 4=f¥BjO:^ftfi, ^:/XX5^;Hk^i|J(*5j; 50 
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il«^fc«^i-©mc 1 - 1 8SSSm=Ey t Kn^-Xk^ 

sfctidtiecD^t^i^og^igj. U'=>uiz, mm 

^^fit Kn+.->xf^;p->i7D'^4^-tJ-y-;u^^^-r 

« wa©X5^U>;i-:^--> Ki3J:(y:/*;t:«7'D fcru>:t 
=^^->KtSJ^:$-li-T. xh=^r->;Hk*5j;t^/S;t«yn 

7xy-;k ^xy+i^x^j'z-jk */i«7xy 

[0 0 19] Tp'jXX^JU (^^) U htt, 

-55}tu^-;i'«. 2ia~ 1 o<Bwt HD^->a. jff^L 

<tt2<l~60CDk Kd+vS. *5j;t)J2{@~*«J3 6<B 

<^i^^i^^<£:<^-r-5). cinew3}?'j:t-;i/ti, ^i-tems 
3t?'J:<}--;k 3}? u x-7^;p;i? 'J :t-;k *5J:u:;i^uxx 

T^n tf U'>y;p3— ;k y^'>v:+— jp. 's=ir-tJ-> 

ijn-;!/. h UX5^u>yj ■7=-h7X^ix->y 
'jn— tjJ;t;Ci;?;*5^a-;uynA> : hU^— ;k 
^J;i«. i^U-feU>. hUp^5"D-;i/yp/t>, *5j;y: 

XU I — )m^xS--J-h^) :^=}^u-)iyan> : 
m^\t. v''^>^xuhui — 

)^t5J:MSSJS:*!'J:t— fiB'!rOS<7)Xf^U>^^ 
-> KtiJ;tX/$fc«yp tf U>:t*-> H-tJgfS^itT. 
X h4^->;Hk*JJ:t^/*fct3:ypit?=^^->;Hk#'j 
<&t§^C<»:*if^-5. xh4^->jl/fk*5J;Df/*y5:ttyp 
5j?=^^->;Hk#'J:t-Jl'WC»J«. E^$tifj:li*t, xh^ 

:t— Jk xh4^->;Hkh'Jp<5^p— juyp/o. :3^P;tt 
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t*;^ 7 X / -;i/AS;t fi h*;^ 7 X y -)V f ta-* oscd 

©Sf54t£tl5S#-r-5. *%HJ(C^fflUp-5);}^'Jx- 

'J ^Si^Tp u x— f ^P^it^igwj^/ti 

•JX-5";KDil:*$:&-&-r'5. Ti^'jX— r;PJt?'J:t-Jl' 10 

'j3-;k ?ie>i^{wii'&3}^'jx-x;k /t?u 
xxx;i'jJ^'j:i--;ni. x;^x;i-i^^<&:t-r-5/}?U:t- 

-ST. *>JHH~*fj6IHWxX7";Pi^^fcJ:u:S;t:ttt H 

T, 3l^'JXXxJU:l?'J;t-;i'<&«jg-r-5C:i:75iT€5. 

-/tf>SfO<l:^ncBtW;^z:K, Aif,i^(c7^;i/K*3J;UC 
T-U7:^;i.ir<DJ;'5;S^#g6-S?<&^^-r-5. $e.ic, 

T. 'itijxxT-;i'4?'j:t-;u*Sifi-r-5ci<tt)T^s. 30 

S:. a>'f®fi©X5^^>;t:^-->K*3iU:/tfc«yDbf 
[0 0 2 0] *%?g<D;^^IC*5tiT. ^:/tKP + ->^ 

«T-*0. ±fi£<^«Ji^x;^x;i.4fi£«<!:;S5, L*^ 
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[0 0 2 1] tJEoT. flfi©'iflg»*t-jexxT->ii'{kffi* 

[0 0 2 2] *%WO:^fe(ct3ViT, 8l^*8-e{t^^ 

i^^ts^t^7'^•fexs:jK:^^•r-5J;^(IfiS^L. t-^-o. m 

[0 0 2 3] *%iq©:^te(Ci3(tSBWtt. 7 

?4<i:fc*«J5. 0%S:, (;^^') 7i7U;i'KTWtgftT 
-SW^WSLti. t HP + ->ttga©^5 0%~$51 0 

[0 0 2 4] t HP+->'Sfi6a©'>?i<i:t)5. 0%*t 

tt. hHP+vWt6ai*;Hc:?e Oii?) 7i7ij;i.K 
^0. 0 5^;i'~$!)2. 0^;i/T^'ft;-r'^$TS-5, kK 

p+->wfigsi^;nct?t 7 i7 <j )umRft^<^s^ 

0. 5^:JI/~i|?)2. Ot;i'T-S>-5®*W*L'l'n 
[0 0 2 5] *%H^O:&ffi(Ct5UT(i. tt!«$<5?fflLT 

xxx;Ht:KjS*{Sii-rs®*wsLii, i 5 ox:^m 
T*sse3l50xxT-;Kb*fc«xxx;i/55^ttaES', * 
$>^m(D^mit-^<^. i3J:ZS^^mm (supported cata 

lysts) ^^^t-s. x)ut^>wtmmii., m^tnu^^ 

Rohm S Haas Coinpany;!i^?)A? "Ifig^fAMBERLYSsA 
-15. Aldrich Chemical Companyji^eA^ nIfigTiDOWEXi 

'i'TS. c?^lC, Aldrich Chemical Company?!'' ^) A¥ "I 
ftg^tKiagK-lO Montmori I loni le(DJ:ofJ.'$.^f&^'b^ 

[0 0 2 6] -mz, #3^Jttt!i«(i. rgEfk^^^^S 
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U'^'^i^ft^m-^^'pcDKft^f^ommiz&r}^, mo. 5m. 

fS« (reactor zone) $:at). MUKettSBfiCiSMT 
®PIS2I4$14 (solubility transportpropert ies) 

[0 0 2 7] m^mumh:^mm<^:^mzmm-r^:it 

R^-vu-\i.^<Dm^n\z, -jstc (;<^) z^u 
z.tt'i-Q^^, v^^m\z^mi.^^ist^(Dm^nmm 

(I) tiJ:t;f^^^. fiiioKaico^^SiJ, ^J;lli, 7x 
y^T'J>. ^^\^>y)V-. tS.<^U\Z. §lffl{CcfcO:*: 30 
g^aetfW— gSS:filfi£-r-5Rosenkranzec35RSl#tf^4 0 
5 3 5 0 4^, Broussarde.O*EI*#flF^3 8 9 9 7 4 
0^, *Jj;U:Rosenkranz^>W^KH#fflF^4 0 5 9 7 2 1 

€r^. Ml£c8fl. SJ^;*, 

^t: ^ 43 ^ ^ It i ia f (7) ^ ^ { c J; -D 

't'w (/:$') T^^))im.(Dm.m\zm-:}\,^xmizmz 0. 

0 0 0 p pmOffl-C^ilO^n-S, *%Bjc75:^ffi(C*5l» 

cDffl;aicSr:?(/»Tffii;'c l 0 . 0 0 0 p p m<DMT??ffi-r 
•5c07j<*f^ L<. 1 0~ 1 0, 0 0 0 p pni«ffi-e??lS 

(0 0 2 8] :g;T(Oa*t:*<ffi5SLiaS*3J; 50 
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^mtCMLT. BSI^SSttS 1. l-CTSO, BllftJEEfi 

m^^-mit^mi t\^^omm\t.. 3i.it:j;oiai 

lijaS. *5«l:t^7 3. S n—)i'^r)-i^\,',Siti\ziii,-i:h— 

[0 0 2 9] *^Bj{cfcViTtt, mmn«ifimmmm<r>m 

S4Bi::SE<bK^w#tETfcSJc£;sfT5©*WSUi», K 

3 1. l"C~iK>l 4 OICTSO. JE:Ott, *5 
7 oy\*-;i'~*>j4 0 0 A— 

[0 0 3 0] i@isi^tt^©si^ffl-^^b^^fi, ^-ns 
n«, m^oimmK^>'^mzid\^x^m'&-Qh^, tti 

tt. W&MttTfeO, HffiStt (supports) iz^^izm 
S-rs^:t75t-c#S, MS*JJ;0^/*fc«£E:/j$^{b$ 

±0s.<^t:m^mzmm^^^::t*^x^^. ^tz. 
^ft^±^<^o:>}simzisi-f^mm^&'j^miz-r^. ^ 

®31S«, ^?Effl-^<b^m**:tfXt*tlcfj:^J:-5tc^{c 
i«EE-r-5c:ttcJ;^T-SJ{b^m75^l^*$n. ^nicJ: 

X <7)iJ:>S*i(Hiai $ n -5 46 T * -5 . 

.[0 0 3 1] m^m-mtmm<D^^Tiztnf^ (^ 

.^') 7i7iju-h*3j;t;/*yi«5}?Ux;^T-;P (/^) 
y ^ ij ^_ f.<7)5UigH. se5t5«gJ{b7K5gjS?fiJSlJ:* fc« 

<^<D^^$miz\^±-^i±^z.iii>^\,^iii^rLrz. a^ic 
fc«^«j^*s#i<^)i«»?. n§^jss£;tc*3tt-5^{b7Km?§?i)j 
[0 0 3 2] mim<Dmm^mmit-r\zmmm-mit^m 

S'lsEffl-r-SO;!^*? * (^^') 7^ U U- hxx 
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i>. mmmmz^^^x\t. mmm^K m^(Du 4 ot. sffSK^i^e o*c~i 2 ot;. io*? 

mi:xfKmmztiurmmnz^mtmm\z *b<«7 oic-i 0 cct^?,. 

iSifizm^^-mtm'^mm^^^^t^tx$> [00 3 6] -usic, Sf6s®ttti©E:^*iito$ii- 

t-down step processing) iZiUf^&ilimt^Zt m^rz\m^)!aWimm^T'$>i>. -B.. 

izjiox. mm^0im^'b(ommmm?:mm tnME-^ni>t, mm. mmizi^rz-ox. z 
sic-r*. mmm, ^tzmmmmt 10 ©fist5i:;E;^ici5ir»T. *fctt-?-nicjat»ss43.k 

m^t)^xmt^ztf)ix't^, mmio'ti^m u&ti\zt5\>^xm^^nh. mmfim\zmmmM. 

tt. -mmmmm\z&-:}\,^x^5nm%mmm mi5^UE:h(Dm\t, mtti^^^(DKm\zm 

t-^tx$>^, mz. mmm\t, s.mtKmx bxmtv, znf><Dmm-mitm'^x'0)Si 

fi^^ntii^mt^ti, mm-mitm'¥\zti\>^x^ fi^mM&mumKmmz^oxmtr^. 

^x$>zztmstri>. mmmimitmit^^ ^-mimmzm^momm»^miL\^^ 

x$>?>(ommK n^^n^nmmioiwt. '>i7 'tti\t:^^m(D:^mi)^^Pit^rzi!b\zM-sxi,tfi 

rs, mmmx\t. mmm. mm^m^i^o^. ^xf/^tzmmmtixmt^ctfiix^^. ±^ 

i. ii^if/i^tz\tm^±mmmj:-oni. mm ^ (^^) 7f;^}u-viii^-a/-^tz\it^^)j:7.7-)v 

[0 0 3 3] *?g?go;^fe(c43ttSttiW^SiJ©Jp#eT J:i;ffi:^lCi»i$3nsiisr.1«. ;Rft:*ft. f£in\z±.^ 

©-K^b^^C^ffltt. m'>Wi(0^m^!l& tl*5=ty:^^fflfig#) (product composition) O^fSiR 

i§sj^&^ffl-ti-nc#en5*^B^©4*E«5«. [0037} mmmt-mz. mw^m^^^t^, 

:!^7.T)iitm\z^-^xne>n^mm<Dm^^o. m zmw^mit, mmtmmwri>'&m^t 

'>Lfcfe. 'pf£\<^m^^mi:(D^±Lrzs,ni^r 5. imi-ieic. Sfsigottifesig^i-rssisigsi 

CO 0 3 4] *f6B^ICffiffl$n5SlKSgtt. e^. S«#(Ci!Eai»<lfi®jfj!l:^a (stirring or agit 
^•Sti\,^i)\ ifcttJfiL<«Sf5SgW^ttl^£^^-r 30 ationmeans) hmt^Ctft^X^^. KmH^U 

^Z.ti<X^^, iffi^gg (pressure capable vesse /Sfc^^)il4i3^^£3^^$•r•5^ffi^^S^^*^#^ELTfcJ;<. 

I) x$>^-<tx$>^, rsiitj sfSffitt. #«Eb^!:<T=b<kti. ^mmnm&t^i^^ii, w. 

ftmizmt, -mitmm^mmzmt^:fimxs> wmmA^. mmm^Frnwr^onzmLxf^mma 

-^<i:^«0ii}gg«E. mtbx<Dzimm^o)m mmmimm'^mzmt<it\z^-:>x, m^t^ 

m^xmrn^om^zi^oxnoztt^xtZo jt^^^Rft^mzmiji^tj. sfssgoff^'j&is 

[0 0 3 5] -«S:lc. mU-^^ipHmmzhrz-oX [0 0 3 8] h Kn+->^egft^ti43J:o: (/^) Ji; 

\m%^mm&'A^<mLx. t HD+->;i/^flgs® ^^■^t^.'^w-'mmtt.^Tj.^fi^tzw.'m.'^^ 

(;^^') 7^7lJ^-^/^©/>^t<<!:t,85%tfc^i^•t^ Sft;^(cg«b. ^m\zwss^mm\zii-^xm% 
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[0 0 3 9] S*S«J. mm, *iJ:r/^S^J*. -Wtit^ 

m\zmmmzmm-ri>z.t-di-c^^> :^^mco:^mizm 
m^n^^ftsU'^mt, s:mmizWim^tz\tmA-r^m 
»iTp<is-&-r-5*\ ^mi^ftmntLT^ft^mizmmz 
mf^T^A\ ^rz\tm^<D0s.^^^~mizii\,^xm^-^ 

-5. 

[0 0 4 0] iHi5i-fei::*3i.iT«. 

i^mzii\,'^x^mmzWita-^tii>m^\t, Rtju^zj^y' 
^rz\tm&=s:mmux, ^w-mitmm^m^m-mt 
^m^z^^Lfsii^ni-i/iibfji^K -m<t^mf)^Rft:-iSiz 20 
mm-^ntzt^\z, jfj^ST^ntf. s^s§©-&*#j*<jo 

=S:mi&^'^^umizr£^^xK!i:^^=S:^^izmmi^u^'^ 
m^mtz^-Dxm'&Rtt^tzmmi.x, um^mm(DM 

m'MLfzt^tz, Kfo^A^e,r.Wtit^m^mmT^^i: 30 

m'i'O)Kft^±0s.<^(Dmm<^mz^wvx, ^m±i^<^. 

[0 0 4 1] i|^ffl^@5i-ffi{CtJtiTtS. Kft^m. 

^m<Dmm^mt)^, m^mtmm\znt>ti^, ^it^^&m 
^'mrBiizt>fz-z>xmn-^-&^, :i<Dm,'^x, Kmm'^<r) 

rzi,t^^<nmiii\z^-z>xm£:-^n^o mfzfj:^rz\im^ 
^ntz-mit^m'S:, sfSgsirH^jo-r-s, amz, m 40 
i]a<DRit.i^hKft:>mizWimT^z.ti)^x^^, z-o-m 
coiea^^, 'pu<t^^iizi^s:m-r^cty}^x 
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[0 0 4 2] ii^ffi{C*3V»T«. 

*£:g§lc]l^Wlw«*&-rs. fiJ!«E«, MiKS (ca 

talysl zone) LTSJS^tCBSM^tl 

[0 0 4 3] *5!?g®:^ffiicffiffl$ns-®!{k^^tt. 
i^%'¥\zWm-t^z.iiti^X^^, *fMWfc. -gf-ft^^ 

[0 044] sss«©a@«os^Si!^*3 ctt;c/*Acti 
.<bWL&i-^n^-mitmmti^^^is.m^WL%-r^z.t\z^ 

tb tew 5Jf? ic *3 1 ^ TgE» <7)ffi;/3 /iag?M'> CD J; 

^\^m^n^, ^^m\zii\^^x^^<DWM^^is/i^tz 



17 

WiWfi. WM^^tiibU\z±imioiM'&ii^-am'^^ 
WL^mzr^rzib\zmt.\y\<\ 

[0 0 4 5] 43J;U:/Sfc«ffi©4fiELfc 

^^^Kmm^^m^\^is.\<^m^\z\t, s^sacf^g- 
©fc^fiife s-a-g-r -5 ©/t 5 / - - tcffisr -5. 

[0 0 4 6] iiSftHiE^k^^jDBEl' 
ii^tt©. fi.«©Se*©*l^*ftS:egfflT5::i:*«Tt 

^!K)©±:&©^affii§E©X':7-<-tf>i!' (sweeping) . 
Kft:'M'^^<Dxn-V>if (sparging) . *Sl»«S(t; 

ji^i^*5±:5igjsf©$^tt^te.u^tc-K^kKi^ic:ji^tt 
©^ett;yxSfc{i:tf;^ii^ti&ffli»TmiB©iS5;?$fT 

iK^^m-^<b^t^ittb\z. Siii^mii^tf^\z-mt 

B^m^^-'-QXn-V (sparge) tLXmmti>Z.ti)^ 
T^. Sfe, ffi©^#:<&i:K{bK^jg^<l*l+IC^A-r-5 

iDWicai/i-r-5©T. +/>s'fli©j?fijs;t«(ifi©K?^fif 
mt^n^mmw^ur^^'^\z. mzm\.x\<^^, 

Kf(:^^ti^ii>ommiti-m{tmmmi^rz\mnmmz 4o 

[0 0 4 7] 4fi!c!t^3*3cta:/Sfc«S!'JSfeBic#;;5<K(S 

^©^giicjc-DT-ene-^ffltersctTjiT^-s, iraE 
'\©S3Sffi-g5{t0?5^©ii;^at43j;i;:^ntisiB$irsft; 

PSffi-i5{k^lg+(Cii<8LTl/ifc7K<&}t/SS©M 50 
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U. ifie>(y:ic^<*:t©*©#*iE;S^ 
SP«gft©)5:*-ea&s, ^ii-^Tffia©rK^l:^^ii5©te 

ffiffl-f -SClt^^T^-S, Aldrich diemical CompanyTS^c, 
A^nI^JiDRIERITE3©J:5?i®«SJ. JJilJC^J-^IS 

ifi. ::.mt^m<r>'mm\z-mitEimiJ7,mi)^ibii^i^. 
Bl!#JK*aa}©^^fFIC*3l/JTKftI©^rfe$ffifflUT. 

*$nfcxxT-;Kk4^tis:. [HiiRb. ^j-giju. mm.t 

[0 0 4 8] *^W©:&}£lct>ViT. KrtJS§(^©i:Kfk 
^fctt^gE^b^^S, ^HSii^lEl5i-Slt^©iplc. SfS 

[0 0 4 9] flflE©i5»C. 7D-feX©^fi£i^$[lji|XT- 
#5<t^>(C-rSft:J6, *5j;DCHiJIBL;t<t!J©Sfi6*»6., r 

g{£T (Joule-TlioipsoD3a*) (plugging) 

ioT. -i?{kS*©IE:'j$iE'>$-ti-T. RiStl. tfig 

K©iHiiK?:Bitgc-r-5. c:ne)©#iM©iHiJR«. m^fs. 

^«S§IC*3liT, SISil^Jg#:}4ffl©»»lC43l.>TgEa© 
:^ffilCi^Tff9^i:*i-C#. JS/^4B£#J©!f*ttSt6:; 
li^»g§l*g©iiS43j;i;EE:^lcft#LT. H^. 
^ fc«^©M*©*a*-^b-ti-©JgS8T-ff ^ tTji-Ct 

[0 0 5 0] Sfe, *^Hj©;^^(ci-pTS!j§$n«.g 
*53fefi£!^li. ^^)-fFlC*3tiTgta©fie*telCct-:3T=b. 

mnm^. ti^zfm&m, muizx.x'rMtioi.n- 
9Si^mit'^(D^mzi3\,^x!^mmum'S:n^t^. 
seic. *56B^©:^ffiicj;^*BEil^75t. xxT-;WbSft; 

fcT^S. rg?{kB^5^(CHIi§tt©4)6!Jt,i£, Sl^ffirSE 

m^tectioc-KfkK^lc pIi§tt©Sf54^ti$^#-rs d 
©}Sffiffl$:MffiLT. SISfflrgtfk^**^«J-gE{k^ 

m\z^^t^. -mitmfi^9:.mz^t>^mz. 
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(0 0 5 1] Tiesiism, a^#;5i*feig$j;oai< 

[0 0 5 2] 

mmm] mmmi 

2. 8 2 gG)hU;*5^n— ;U7'D/t>. 5.0g®7i7'J 
*J;U:0. 1 gO?7xy5^7>»>S:g-&L, 3.4 

^ssLfc. 1 0 omL<DPifsmmm^m^i\iitiiy^f&± 

fc: 5. 6 got HDVK'J-yi^x/l l.SgOSlKS 
%m/2. 3g©tKn^hiJ.y^X/2. OgWAMBERL 
YSTaA-lS-r^^SSJS^flg/l . 0 g® t H D V h U 

1 0 5A'-;Kcso£EL/t. -fe;Ko^*#;$. 

fc, c©4S#rBHct);toT-fe;i'BEi£ 1 0 5A-— ;nc*j(,i 

~7 6'CtCiffti$L;5:75ie. ^WJEE:'?^ 1 2 5~1 3 OA 
SE<t;^^;<fX©^ff§S7iMB#PBlT*f)2 5 6L WxSSt 

<t'Pn!:»%#;o:^^5j-;ih5-v7'C9«r(C, 3.8g05^ 

aitll. 8 g4'<Dh>J^C5^p— ;i/:/nA>tjJ:t;c^<j57 

IBcDjSOT^ofc (SttJS) : 1 2.7 mm%(Db>J 
a-jl.ra/i>h*J7i7iJU-h, 4 9.5E?a%coh 
U pC5^D-;i/ypA>->'y/7 ij h. 2 4BS*a%<?5h 

m^wtELfz, ^si±.jimmm^ii. h<j /-^a-ji^zr 

Ul (venting) ^fzitikWiO (bleeding) ICJ;-pTir;i/ 
*^^fi6tfl$n7^c?S^o/i?i0O3 0 %<7)SJ^c#» (7i7U)l' 5 
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[0 0 5 3] *Sfi0iJ2 

2. 8 gWh'Jpt^D— ;|/:/DA>. 9. 2 g(D7i^>JJl' 
Sf. *3.kiy^0. 2 g©:7xy5^7>'>S:ig^bfc:, CCD 
S^i^fC, 10.0 gCDAMBERLYSTaA-lS-f :r>5S^SJ8t 
SjSKSrJn^y'c, a^lC, l O. OgmrotKn-^hU-y 

10 -^-Oig-g-i^^. 1 0 OmLCDR|§fJ^CDe 

m©XP*3J;l^mP*igBe$nTl>-5) Ic^iSLfc. - 

mtmm'S:^<DiiMzmmL. s o'C{i*jviT*«ji i o 
mmmm^fr^x, ±ju<D-^^<^imtsiLrzo cws^tij 

D^ffifiHcJ;t3T^SC>-fe;i'JE^«5l l 0/^-MzmWL 

&f^tz^-:>Tmm^tx^-mmm<om\i. ti7.m&m 

IC.toT^SUfc<»:C:5*5l 6 5L (^Hfi«*3 itXBE 

:t(ict>t,iT) -c^-Dfz, '^iz, mm(D~mt^m=s:miii 

SdStC^-^^iT, SiEU/5:iii^i'OD*f)7 5Sa%75t7'i7>j 
30 ;U^t?Sofc, *«J0. 7 5 sO)rm'S(Di&<D-^^<^ (# 

^ ^ 7 — J: o TTiaw t) (DT^ -5 d i: o 
(«EBS) : 7 2®a%OhU^5^p-;uyD/1>hiJ7' 
i^'JU— h. 2 0ffi®%(Oh'J;<5^D-;i.ypA>v?7' 

ii<i:W!kK>(Di^^^m^»^rz\tm<Df!im 
m'!sL-sntzTi7*)u-hitii^m^7{7^}u- 

. )\^yan>jx^.iSo<Dmmmmm\zm':3^, mw^mcom i 

*<0 5. 0gro7i7ij;i.®fi:ji^L. -fe^PfCp^^iWL, 

— i^fk^^TPJJtaJEL. 1 1 0/\'-;i/i3.koc8 orictj 
ffi^i. ^.-mmwcmn^^^^. vp^~mmtm\z^fs. 
(!^mMmii^umf]\zii\,^xmm w^ttamsit^ir 

0 i^U;UgfT^o/t. S»ffOf|llW^<)2. 8 4g(^###( 
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(#4r*7i"j;i'KttK;<) «. 7i;UU-hit^J: 
Xf$^7^ U U- Ht h 'J ;*5^n-;pyD/t>a©;(/Xi' 
D T h y 7 7 ^ - (C i o TTK© t) OT?^ S d <!: 75<i}-;!i» 
ofc (StBS) : 7 4Ba%©h'J/5^n-;i.yD/t>h 
'J7i7 1 0. 6E8l%<^>h'J/5^D-;l/7'D 

ffioae^figiti. iHiiRsnfcTi' u u- i>{t*it)^if7 

U Ht h U /^n-;i.7'D/t>a©iK^tt, h "J 

St^#SifeM®*S)4 0 %T-SSi:Sm$nfcSgfSt^•7 
*ftt. TtB<^fflOT^o/t mm : 2 7ffi«%©hU 
j!^5'n-;i'7'D/^>h'J7i7iJ l^-H. 2lBa%©K 

U/5^D-;i/7'D/1>qEy7i'>J U-h. 5S«%©h 
U>^5"a-;t'7'D/i>zRU;t-;k ii^if23mm%<0 

11^© h U >i5^D-;U7'D/'i>t D+->;i'©^lhxx 
xJHka? (H-Si:ffl) «*?j8 7%Tfe^. 
(0 0 5 4) ilig{aj3 

2. 8 g©h'J/5^P-;l'7'PA>, 8. 9 g©7i7ij;l/ 
*5 J: i; 0. 1 g ©7x75^7 v>$'ii-&bfc. d© 
1 0. 1 g©AMBERLYST3A-l5'r:t>3c^l^Ji 
MaESrIiaAfe, g^tC. 1 0. 1 g©t KDT^iJyi' 
XSg'&tUCjDA. ^©S^faSrS^LT. Sitijtt©S 

APt5J;u:ffiP*iES5n;t 1 0 OmL©RfSJ^©@IS 30 
l^^^atB/SJiS-feJUC. 5. 1 g©t Kovh'J-yi' 
X. :;*:tc3 2. 0 g©H5teig^ti$T;5^^)ffltcg«b 

fc. -i?^b^*<£-tJHCg«b. •feJl.$7 7t:(C:fel,iT 
mi 0 OA--JU{c*DffiLfe, ig^!a<&C©SIW*f^Tlc 

fe, ii-&tiSr 1 2 G/N-ji/iJiu:? 4~7 6'C©iaate 
ffllc:43t»T$e>{C2B$Rn«I^L.fc. KfSgSE^rl 
2 5- 1 3 0A-JKC«U$L^cA<e, «!m/'Sft;-fe;l'?5^ 
5.©S^ffllC<J:0. i$o< Oi:=g!{fc;^^ftl)m?r?f-3fc. 
^tt*t)2 2 5 L (;yxfittffllt$f*fflUT. )^BBffl0?*5J; 40 

*^3B#Fd]iK^Lfc. U^:S1JS^6W (1=1-2) ©l/><:3 
*»© H 7-f 7^ Xi^a-b i7 -> g >lct>(t^ h 7 -y T'ICJ; 
r?T. HSttl«t©-gB<£l|iS8Lrc, 
(0 0 5 5] r^m^No. lICfel^T. ^11-3. 5 g© 
mt^?:. Ss^JSSL (J^BafiS*3J;t;E:'jtC*5l,^T^(*:t 
LTSy^) ©i:gS^b^^:yX7!)^6,WU, 7i7iJ^-h 
{ti3j;i;:#7i7 ij i^- k ij /5=-p-;i/yoA>a$ 
;yxi7Dvhii'77^'-lcJ;^T^^ffLfc. TI2©BEJi- 
Sr^trCt7)t5i-;!i^o>t (M) : 2 0®fia%©h'J^5^ 50 
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D-;i'7'aA>-;^7i"JL'-h. i 3mm%(oh')^^ 

fii»ftRfii#f«mKt5j;cxffi©ss4iiS«j. mmm^it. 
d ©*is#)*<^ 7 2 a* % © 7 i7 u jug? s fc^wr s d 

[0 0 5 6]««®No. 2lCt5ViT. ■&ff2.0g© 
}flmt^«)Sr. iKj8 8L (^BMa*5J:tXjE^j(r*3t,iT 
^ft^tUTii^) ©-g5^k^jgi4fflSii!i^e.miStU. 7i; 
U hfl:*5J:t;i^7i7 IJ U- hft h 'J /?^D-Jl.yD 

n\trts.(o^6^i^^Lft mm :i3B«%©h'j 

/5=-P-;i':/DA>>'7i"Jk-h, 7 9ffli»%©h'J 
/.^a-)V7Dnyh')7if')U-hs ii^U4+mm 

«. z.(D^mmmi8mm%(07i'^)}miht^t 
[0 0 5 7] nK^b^^gissfTti-ric. 

»lcMELfc, c:©SJS-fe;u©*5)-;'iiiEJE^{::. SSt 
HDThU7i'XSilsfS'7-feh>T}ftmU. 7{'')U- 
hitii^U4^7i^ 'J 1^- hfk h 'J ^9'P-;i'ypA>a 
Sr;<fXi'PVl>i;'7 7^-ICj;-:?T^^ffLfc, -^-tlttT 
E©fiKi)-€'^Wbfe (MB&) : 4. 9®tt%©h>J/9^ 

p-;i/:/p/t>. 1 3. 4B«%©hU/9^p->i|/:/p 

/1>^:/7i"J^-K. 1 8. 3®«(%©h'Jp^5'P- 
;^r□/t>->•7^"J L'-h. 3 5. 6B«%©hU/5" 
D-;i/yp/t>H'J7i"JU'-h. 16+B«%©i«^^ 
i^*#)K*5j:j;ft!l©S®3fefiE#J. d©K1sf©Ss^ba!l^ 

tt. j^ii 8a«%©ai8i7i"j>)i/Ki£*ufc. 

CO 0 5 8] Ilig«fij4 

2. 8 g©hUp<5"P-;pypA>, 9. 0g©7i7'J;i' 
Wt. *3J;0:0. 1 3 g©7xy5^7v'>S:ji-&L.fe, d 
©ig&#)lC. 9. 9 g©AMBERLYST3A-15'f ^>32^«SJJg 

mm^m^it, gmic 7. 6g©t Hnvhuyi/x 

fe. 5f5-fe;i'©S/j:i)*JairrS?^b^^©AP:teJ;t;ffl 
□ ;5<EE$nfc 1 0 OmL©niSJg©iiffi^jefls:}ftffi/ 
S;5-t:;Hc. 4.6g©tHPVh'J-;;i'X<&^*^j6ra 
LAd^. 9iti)1t©aofcl»m&-b)Hcg«Lfc. rg?fk 

7 3'C~7 SlCICfcl^iTii!?)! 10-11 

.5/\-;ncjtaJELfe, jg^i^S. Z-tiiommTiz 
mmmmi^Lrzo •a\z. ri8fk^j!i©^ws/c«Effi 

}ti)ta<&®'>|iglcL/c:. ttiai/i5fS-tr;i/©t Kpv 7 

i7x<£. 7-t h>TJiiiffiL. f#en^«imifti©Sft;4sSc 

#)^&5^rrL/i. 7i' U L'- h{kt3j;0:#7i"J N<b 
h U p< 5" P -il-y P A >fii©;y X P -7 h 7 7 ^ -® 
m%^^it, Tld©jtnOTS-pfc (») : 1.4Bfa 
%©hU/f'P-;i'7"P/t>. 6. 3®fil(%©h'J^c? 
P-;|/7'P/t>^:y7i"J U— 3 1.5B!a%©h 
iJp<5'P-Jl'7'PA>v7i"JU-l-. 4 6.5Bia% 
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[0 0 5 9] mmms (.^m. mmm) 

2. 8 g® h U/^^D— ;i/7'n/^>, 8. 4 sOTi/'J)]/ 
Bf. *jJ;u:o. 2 g(D7jcy5"7v?>. t5J:tXi6.9g 

1 0 OmL©niSJ^©gB;^?K«:aai/S*t:-t:;HC. 
7 5'C(Z*iViT» «>J1 2 5 A-JKCjnjELfc. 10 

5 0LO-g?{i:^^S:Sm$-&fc, iiK<t:^^;*fx*tS5t 
^c. Ti/ 'J h^ktictUJ^Ti' U l^- h^t h 'J ^5^D 

[0 0 6 0] ^mm 6 

3. 0 gWl. 6-^^^-y->v?:t-;k S.OgCDZi^U 

*3J;a^0. 3 gC07xy5^7>7>Srg-&L,>t, d 
Og-g-ifetC. 10.2 g(DAMBERLYST3A-15-f^>3C^flJ 
flSMJi^iP^fc. ft^lC. 1 0. 0 gWh N'J -y 

^umoA^Sim-^tirc i o omL(opifsm<r>mj^s^m# 30 

■^i^*, c:cOg?6«)^#TJ'*?)2P$ra3 O^i-iMIJ^Lfc. m 

^ ill -5 ^Sf {tK^co ©J J; o TJft aj /SfP-tr ;U <£• 

SflS'ffl : (dWtSIRT^. *fj 1 0 0/\'-;K7)EE:^tCt3 
ViTO. 3 gS:iSIRL;t) 

7/7 ij ^_ K{t:feJ;tX^^7i7 ij U'- hfb 1 . 6 v^-y- 40 

T$i<DlS.^^7iiLtz mm : 6. 6Bfffi3%co 1 . 6 -'N 
+-?f>->-^-;i/^y7i7>J U— 9 0. 2mm%<Di. 

^^^2 : «<J 1 1 0/\--;K7)£E:'3(C*JliT0. 9 gS> 
7i7 IJ U~ hfb*5j;tX#7i7 "J l^- h{b 1 . 6 -'N^-y- 
Tia<?3J5g^)-$:S^L/i (MBS) : 3 . 6 ffifiS^W 1 , 6 -'\ 50 
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4^-y->v'*^-;i/t/7i^'J t'— 9 3.3Sa%C01. 

S^'tS : (*«31 3 0A--;i/©JE:^jlc*3^iTl. 0 gS 
S^bfc) 

7^ IJ i^- hiti5^m^7i7 U hfk 1 . 6 -'S^^^IJ- 
>-y:t-)l'm<ntf7.i7a-7bi/^y^—iz^:&jj-igx\t, 
rm<D^^^^l^fz (IRB&) : 2 . 1 S|g%© 1,6-^ 

6-/s+-9->->-:t--jUS;7i^ij I — ti^iSZ+mW. 
[0 0 6 1] atis/sj^c-feju^. -ggfk^sg^e 

•y- > X i7 o V h 7 7 - J; ^5J-W 
«. TISOfiS^i-SrSLfc («BS) : 1 9. 5®a%05 1, 

6-^4^-y->v:t— ;p^y7i7ij 7 oasi%w 

1. 6 -'\4^lJ->>':^— ;i/>?7i"J U— *5J;lK8 + 

[0 0 6 2] ^y&m 

5. 0 g»t HPVhU-yi^X. 0. 1 gO^xy^Tv? 

(jg-&#;No. 1). 1 0. 0 g(Dh'jyPbfU>i/'J 
n— Jk 1 6. 2 gCDAMBERLYST3A-15-f :i->3SiefiJflg. 
t5j;UC0. 5 got KDTh-iJy^XO^-Jg^i^fcli 

(g-&#iNo. 2) . SJj:-feJP©S^c-5*^{;:— 
Sfft:^^©APt3<tU^UiP*^B3S$nfc 1 0 OmLcDR 

ismcom&ni&i^maiy^Kfi:^±Mz. TA^ejuatrTia® 

fcOSr^atbfc: 3.3g(DtKP-7hU-yi7X/S^ 
#lNo. 1/1. 9 got KPVh'J-;/i7X/ig-&#;N 

o. 2/4. 6 got HP-Th'j-y^'x. -mitmm^ 
mmi^, 8 ot:{c*3i/iT*<)i 5 o/\*— jKcjnjiLfc, 

*te}^L. -?-C04R$ri3tC*D/ioTSa^£J^8 O-CtCJiH^L 

;t. f^rzfj:z:.mitmm<o-t)i^(ommii^v^mm\zji-o 

T, ^0 4B$nS]OF«qOSW0 2P#FBl3 0^i-ttEE:^i& 1 5 
0 A'-JUCiHU^ L. ^(D 4 B$Ph10|^0«?^:0 1 S^Pi] 3 0 
Wt!£i]=^l 7 S/'^—MzmWVrz. -?-0 4B$Pd]0t^0 
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